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Abstract of JP 10310616 (A) 

PROBLEM TO BE SOLVED: To obtain rubber particles at high conversion by using conventional 
equipment and technique, by copolymerlzing two or more monomers each having a specified structure 
to give acrylic rubber particles, subjecting the acrylic rubber particles to graft polymerization with a 
silicone rubber forming part, and crossiinklng the graft polymer. SOLUTION: A monomer (A1) selected 
from (meth)acryllc esters, in an amount of 65-99.8 wt.% Is copolymerized with a polyfunctional 
monomer (A2) having at least two polymerlzable unsaturated groups, in an amount of 0.1-5 wt.%, a 
monomer (A3) having polymerlzable unsaturated groups and reactive silyl groups, In an amount of 0.1 - 
10 wt.%, and a polymerlzable unsaturated monomer (A4) copolymerlzable with monomers A1, A2 and 
A3, In an amount of 0-20 wt.% to give acrylic rubber particles. 100 pts.wt. of the acrylic rubber particles 
are subjected to graft polymerization with 45-5,000 pts.wt. silicone rubber forming part consisting of 80- 
99.9 wt.% low-molecular organosiloxane (B1), 0.1-10 wt.% reactive silane compound (B2) and 0-15 
wt.% copolymerlzable silane compound (83), and the graft polymer Is then crosslinked by radical 
reaction, thus giving the silicone-modified acrylic rubber particles. 
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2 ) . ( A-3 ) ii j:t>'*^#: ( A-4 ) <n^m 

(iiooai:%T*-i,) ^ft«-&§€T^ri.r^'y/Pd- 

Afii^ (y,T. T^'y;^:/■Ae^ (a) ) 1 0 
035 (s*as. mmk) ( b ) ( b - 1 ) s^^^ 

MtfOTj-zl/^V^-n^-ty (OT. ^/l/TjV^-odf-tfy 
(B-l ) i:i>l>3) 80-99. 9fil:%, (B- 

2 ) ^^^rttifi^Hi^iafn^&^t^sjett^^y^L^ 
!^ (OT. -fc^ti (B-2) 0. 1-1 oa 

^%t£t,mz (b-3) S^;^;^fyi/^Jf^?■y (b- 
1 ) fciMt-^ft ( B-2 ) fc^S-^^tg^ri'^Wb-^ 
ft (JilT. ^t^ft (B-3) fctl,^^) 0-1 5a*% 
(fc;t't. :.ith^)ViJJl^u^^y (B - 1 ) , {^-^ 
ll (B-2) fcJ;Wb-^il (B-3) cD^ttjjiooa 
M%T*I>) *^^>^l.^yn-y:S'/.ffMs!c:5> (tlT. 
y y3-y3-AffM)5g^^ (b) t tv^a ) 4 5-5 0 0 
Og|5r/^7^a^S^i: (OT, 
^&r;'y;^rJ••A&^ (A' ) s/iicom' 
t';t^>ii^>y3->3-AffMjS;^^ (B) £?)/77ba 

-^*M^i-y:?->3"All (B- ) ) . ol^ 

T\ (c) 7i-';{?;^M-^IBS^M&>'y3-y:fAjg^ 
^(B) 1 OOgPt^PftTO. 0 5-2 0|Pffll^Ti/y 

3-yrf Ajgfig^ii- ( B ) \,zm-i< i-y ^-yd-Aif 
( B ' ) ^(rm.^^-mm:^'Jti)vm>\zi ^f)^ 
^^xts:h^i^^)^-y^Kh^m^i^')^-y^h. 
t^^H-3 0S*%W±#tj (t^^^5*>, yya-yrj- 
A-#WM*i 3 0 SS%lilJii7) ) t „ 

[ 0 0 1 9 ] i^y a-y^ttTi? y/L-d'ASi^ ( e i) 

*\ mjiac^rt^r^' yyPd'A^^J; t, >-y::j-y3- 
AffMjS93- (B) ^yvWms^'t. ^CO'ik^-Vzi- 

yzfj.m(B' ) c^g^S^^^^'^/i/^jEtJ^^TffMS 
^fzhcoVhltil^. ri?y;P::fAti/yr7-y3-A|S 
A^^b^-^L. ^O^-^i^yri-yd^AlS^i^^t^fiLT 

1. ^1. mx-mm^tiii^uzi-yzfj^mii^m: 

[0020] *^HI5to>'yr3-ySttT^y;L' 

d'Agi^ (El) miia^or^ y/i- 

ifAg^ (A) tfo^ii. IWM^ati-^T^^^ro;: 
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[ 0 0 2 1 ] T^' ufi-d^n^ (A) (om&izm^m 

tS*^* ( A- 1 ) (±. Ti^ VJl^J^ni" (A) 
[00 22] ( A- 1 ) tT(i. fzt 

Tot°;i^, T^"J;i-^n-7'>;i,', |J;^ii2-xf- 
7I/^df v-./t.^,- fc'cT) r 1 - 1 2 c?D r 7 

^^^^>*»ft (A-i ) (imMT'fflv>Ti>J; 
2ffit]Lh&fiffflLTtj;i,\ :Ltii^(r>i-£irz\i^ I 

u m n - J: n t mmm^m t <?ym 

6 0-10 OSM%, S K> (CMS 0 - 1 0 



CHg 'CrI -coo— 
[0028] (jt*. Ri{i*«JI^tfc{±^^/l«. 

1 ~ 6 £?) 1 ftc?)M-fbK«« . x(iM«ii: i 

~6i?)7/L'3^>-S. aJiO. l^/c{±2. p{i:l-6 
cOS*&*-r) THi^SflS***, -jfet (II) : 

[00 29] 

[{t2] 

CH2 =CH -(^^ S i - (X)3.3 (D) 

[0030] (Tt*. RmmwLi-e(ryim(Dmt 
7j<*i, x(i^fci-6£or;W3^i^a. a(io, 1 
tfz\t2i^-t) T'lft^oSixS#»*. (II 
I) : 

[0031] 
[^1:3] 

, I 

CH2 -CR> -S i - CX)3.j (m) 



[0023] mlE**fr ( A- 2 ) (±. r '}JVa'JM 
T (A) tS?1flg^^»AL. ^-■yfV-^'ffit^ffM 

■C i f^ffl L . i; i (f aiit- 1. *^B^iO y a - y ^tt 
y;^3■■A^S^■■7 7 b^fi^ftg^^ 3 l.^tfflt^'^ 
fih f-;l'^#S#co^'-5 7 bvStt , t. fzfz t x{f 
f^-ta*ISB|3'7)>-y :3-y^ttr^' y;^r?■■ASi^ ( E 

2 ) i ohm^zm\^hti^7? '))v^'m^km ( d ) 

ffy^^y y Y'mAt^m^fzib<7imx'h h „ 

[0024] ( A- 2 ) (^mmb LTfi. /it 

^{f;<^i?y;kia7y;k y^/t-S^s^'Ty;!^, i^TJiv 
Shyry/k ^vi^r^f/t-shyry/k x^i^y^^ 

ifi^ti^. Zti^^ii^ (A-2 ) (i*54-C-fflv^Ti;J; 
<. 2«UH±^fltfflLTC>j:C\ ;titf>i0^c/j^T1i, 3§ 

[0025] lalE#S* ( A- 3 ) \t. ^il^m-^ 

hn-mTf-mmzi. oiaiBm** ( a- 1 ) ^rt-t* 

«f4;t(i*StRJs&ft^y;«^«ASif. i£7)KJs&ffi 

y ;L«A^j^:aT«-^t-i. y ri-y s-^ff^^^^ 

( B ) (0 / 7 7 h ^Stt *Tf^ffl-t § t COT'* § . 
[0026] HMf* ( A- 3 ) (n^m^h LT{±, /it 
( I ) : 

[0027] 
VSi-<X)3.g CD 

[0032] (5^+. Ri{i*«M^4:t{i;'<^;Pa. 
R2{iM«S:i~6coiftic?)M^bl<«». xjiMXSi 
-6i?)7;l^3=3f^^^ atiO. l4/i{i2S:^-t) T-a 

[0033] fJlB-IM ( I ) (CJoV^T, R2{±^«I4 

1 - 6 0) 1 iic^)mi:*«arj, i> *\ t-t^h 1 tttoMt 

7K*StLT{±, fzhUi^&iV^. x^/L-S. Tnh° 

tJt, -IKs*: ( I ) \,zii\^X. y^ki-tzhLll^ Y^'y 

itl-6i^r;P3df>'*-Cj)S, 
[0034] -m. ( I ) T-|fti^StLS**fr£?)ftfrW 
h\.X\t.fz)im^-:^^7') n-<;P^=3f i/X^/Pi^' 

^yy'uy^lVyy^^lVAV^yyyy . j-^^^^ju 
-Y;PjJ-^>'Tnh7kbyxbdf>'>'5>', r-><^^'y 
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[0 0 3 5] t^C, tfrfa-«Tt (ID tfcUT, 

[0036] -m: (II) 

[ 0 0 3 7 ] ^ (c, Iffie-ffixt (HI) (cfc 1, i-r . R ^ 

& /K-r 1 - 6 so 1 m<^m\:jmii i y x ^^-r^ 

3giCl-6c7)r/P3dfi'Sc?)B,ft:^Ji:UT{i. ^ixm 

[0038] HKss; (III ) x'mh^timm.wmw 

[0 0 3 9] iiXii*** (A-3) {±#aT'fflV^Ti> 

[0040] lulBlif--* ( A - 4 ) (i . r 7 i; /I, 
^ (A) c7)Jatff*5;i;'2r|s|f5tSfc»i')fK^j--C?)ft 

[004 1] (A 4 ) c7)H.Hv(*i|t LXli , /'J t 

X. if ^' U /WK . ;>< ^ ^' y /HS^ -f ;k x 9 ') /l it 

^ i^x^;!/ . :><9 9*J > }i<r>9-99^) 
fcJ;t>'^i?)X^T;^ (it^'L, lutS**ft ( A- 1 ) 
i'hso^^i?y;^B!xxT;^&<'^^) i^^^v^-, a-;'* 

y/k y P-h y;P=5ri:c?)i^7y{l:h'r:;l.*ift: 
^f*^'S){f^.^il>o (A-4) {i#%T'ffl 

[ 0 0 4 2 ] ^jfc , *l|Bi!^c^3 , t9 '}}Vdi^'m- 

(A) &S3ttl>/--*^t7J#Sfjp: (A-l ) - (A-4) 
OffifflM^fi, ( A - 1 ) //G 5-9 9 . Sfii 

%, ^i* (A-2) *^0. l-5fia%,. (A 
-3)*i0. l-10aa%fcJ;tAmfifl^(A-4) 
0-2 OMM^r^D, itli^jCO-^tf-AU 0 0M%i: 

ts:hi.o\,zmm-h. t.fz. nm- (a-d s^isi- 

9 9. 6M%. (A-2) 0. 1-4M 

(A-4) VQ^\QmM%x:hh^}itmtL<. m 

S#c (A-l) :6^-8 5-9 9. 2SS%. *Sfr(A- 
2 ) A^O . 3-3MS%, -^Sft ( A- 3 ) //O . 5 - 
5Mg%fcj;y^'#S#: (A-4) 36^0-7SM%-Cj)S 



[0043] iiT\ (A-1) iDS*iJ>^Ot 

T-rSc7)T', 6 5fiS%lil±, St L<(iS IfiM^lil 
±. Sii>«ftL<(±8 5fiS%m±-r'J)D, ^^c^^A^ 
^#1-* ( A- 1) tOfiAiJ>t 0 
ft!!(73^4#: (A-2) , ( A- 3 ) j;^ ( A- 4 ) CO 

?ISStt^<^ScOt\ 99. 8fii%OT, ffSL< 
{i9 9. 6SS%J2JIT. S^,tffiL<{i9 9. 2SS 

[0 044] t.fz. (A-2) Otct 

0. lM:%tH±. »iU<{J0. 3ai:% 

i.-j,±T-j) , ^fdi-t^hwm^ ( A - 2 ) tosA^&i D 

\i 0 if if »tt//ffiT-t § WT\ 5 SS%lilT , if t L < 
(i4 mS%lilT- $ h izm L < (i 3 SS^OT-r-J) 

[0045] tfz. #4* (A- 3) 
iJ'-^UJfSilHcfi. ;t^>nS7^'y;^:fAe^ (A) t 
Mi-S y n-y d'i.m^ii- ( B ) coVy 7 bM>6% 
<. iff»»tt*^'ffiT-r-SEHi:^r-Si^r, 0. ia*% 

i-xh. jffs t<(io. 3sa%j.:]i±. s^>tj!fst<{± 

0 . 5mM%a±X'h 0 . ^fcA^jO^I.^** ( A - 3 ) 

ya-AffMlt^^ (B) ff)9y7hm-^mi,z^ W^yyV 

s^twcoRiEttv- y i5j±io e asi^ioss*^'^^ 

T-rSi?)T\ 10M:%t]lT. »^U<{i5M:%OT 

[ 0 0 4 6 ] ^rfc, ( A- 4 ) \im.mx'hh 
ifi. t^til=yV^~y^^79 y;^3'AS^ (E 1 ) 

(^mmmiiXx/mmmm'mmttfzMzit. 20 

M:%J':JIT. »t t < {i 1 OMMXar. S Steffi L 
<{±7M:%OTT'*-&» 
[0047] *l|BJ!t'fflVi^>iil> 7^' y /ka-Agi^ 

(A) (i. BuiB*s* (A-i) - (A-4 ) miim 
fflS)^T-\ tz t immss 5 0-881 69 ^{tim^^^^ 

11166 1-14 1 74 6-f-l^l8tia«§tLT^^I>:^a;5: 

;ki-'3y*^^as<rt*iT-^§. /c!^iL, ISIWS^a^ 

^h^j:\.^h(DX'h'0 . i}-i}^l%-imcr)mblXli, fzt 

i^K-^^y'>A, ^>°7 7^yx;i^*yiS^hy^A, 7 
/^^/^J:^.;^*r^A^'K-^^y•>A^^tm{f^>^^^„ 

^3, i^ct;i(f:t^^y^-i-fy^-^. VNVbS^yK^b 

IL€t^?r*oOTfft L<^:t\ sit. 
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[0048] mfSIWBI^iSKfflv^sa^raiM'J^. 'Si 

jim^^-thT^^ y ;i.rfA©i^ ( A ) ^mmi ^ t 

CN 

(CHaOj-SiCBgCBgCHg-C N= 



[0049] mwrn^i^'Jivm^^thm^wmm 

[0050] 

[^k4] 

CH3 CN 
(CHsCHgOa -Si - (CH2)4 -C-N= 

^"3 J 2 



Cfl3 

(CHgOg-Si-CHzCHj-^ 



CN 

^CHg C-N= 
CH3 



(CH3 C-0)g- 



^ CH3 CN 

1-CH2CB2-CH-CH2-C-N= 



(CH30)2-Si-CH2CH2CK2-0-C-OOC(CH3)3 



(CB 30)3 -Sl-CB 2CB2CEZ-0 C-0CH2CH2CE2-C-O- 



(Ce3CH20)2-Si CH2CH2CH2-O-C ^ 



[00 52] mtmmi^'})mt:^i.mmim(o 

y^rfiO-Kit (IV) : 



[00 53] 
[^tS] 

HS-rS -S i - 



CIV) 



[00 54] (jt*. R3(i2tt<^*lK, R4(i^*|lt 
l-6«l««^{bK*a, Z{±^*itl-'6«T;^r? 

ft, -Ms^j (V) : 
[00 55] 

[{te] 



*-c-o-CH?ce,-c-o 



[00 56] (j^cf, R3ii21l£7)*K, R*{±K*IA 
i-6tfOiflcoMbK**, z{i^»lii-6coT;^3 

^i^S. bdO, l^/t{i2&^^-t) T'S^3^ill>lt'^ 

[ 0 0 5 7 ] ^ij. ( IV) hm-m. 

(V) tJ3»,^T, R3^^^-r2fItfO*«St LTii, 
^fz. R*S:^^-r^^l-6(^ljiliitO»jc«» 

[0058] mm^mma^ummmmmt 

( A- 1 ) - ( A-4 ) aymWj:}£^Z]i&)LXmmm:f 
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[0 0 5 9] *K LXl^ilir^'U)V--:fMi^ (A) 

(i, mlBifia* ( A- 1 ) . (A-2 ) . 

{A- 3) ax W ip-S* {A-4}f?y> r AS« L 
^ A, ( A - 2 ) cp- a (4; ( A - 3 ) 

(B) i:RJEELaSJgtt;iSt^r-5-Cl,^l.„ 

[ 0 0 6 0 ] Ti? y/l-ri'AS^ (A) togf^g 

i:m,-t^}^t-h. 20-1 OOOnm. »St<{i4 

[00 6 1 ] -^rt. ffiawri: < i i^ixST^' 
Ag^ (A) &^tjxv;l/i'-^3>'<7)#:i£T-C-i-iJr7-y 
3'AffMfi!c5j- ( B ) i^^yy hMiS mi^MiS) 

[ 0 0 6 2 ] U zi-ydl.mm.-9T ( B ) (i. frlE* 
)V:^JiyU^^y (B-1 ) &±JSi^4fc IfflE'ffc-^ 

( B - 2 ) J;t>'i£5gtJ[E tTMb-^ft ( B - 3 ) 
lh,ts:^. T^'})VdJ>m- (A) ^zifvyVm^LXx. 

htihi^u^-ydmiB' ) m^L. t^ujv^ 

[00 63] ±WMC)mi^lV ff y i-'Cii^^y ( B - 

1) !±, i^U a-y,r7-A|I ( B ' ) a-)^m^^m^th 
rzibo-)m^xhh. 

[00 64] i^)ViiJ >-n^f-y ( B - 1 ) t tTJi. 
^^i^n^^ymtU\ i3-t-tm^'^n^^y<^m 

-^^a^y^-ya^-ty, Vr^^^fii-zy^^^^-i'^- 

u^ty. t^i^yx.=.)l'y^UThyyu^-itytj:t' 
0 6-1 2lli(7)li«i-ndf-tfyA:j,(f ttz.. 
2 '^m^c^TJi'Zi ^yyyyh fj^fj^ I ^/i^^' yyu^v- 
y (B-l) tLxm-^^^tti-T^. ^^MmitL 
Xii. fzklii'J^h^i^'J^i-Jli^yy. i^'xbdf^ 

=j^i-/u'^yy^£}imif^tii. ^^ai. m-^t 

}l':^yi^u^^yt2'SmtCDT}lzi^i^'^yytm 

m-ttzbhX'^t. ztLi^^)i'^y>''a^^y (B- 
1 ) i±W!feTm^Ti>j:<. 2ai^I±^fiffflLTi>J; 

[00 6 5] mlB'fb'^ft ( B - 2 ) (i. yj a-ydi. 

II' (B' ) ^i.zmi^-mmmmmxL. ^m-t^y'J 



-ydj^m (B- ) i:m^^^timm^\tLxmL. 

[0066] -ffc-^ft ( B - 2 ) (7)M#mt LXlt.tzt 

.t!f?7i.j/i3-As^ (A) ^rwmt^mzmv^^jfit 

«ft (A-3) i:Pti>iO*%(f*i>ni.„ m- 

■14 5 y I- y r;i-r3 ^ 5 y Mt-J) ihffM. 

S^c. ;ix^>c^{5>0Hct. tzttitThy-iz-jlThy 
^^fW^-^nfhyi^^zi^-^y. y-Yy^-^^^)n-i)V 

fflV^S i t *iT-# h o in^j'fk^itls ( B - 2 ) (±*J4T" 
fflV^TtJ;<. 2WX±.^{mLXhi.\\ 
[0067] Wmt-^'\^ ( B - 3 ) {±, U;P3-Ae 

[0068] itis-m ( B - 3 ) l^frf^Jt tz t 

i/i/^y. ^f•;^^^'^;^i/^^^i/i/7y^^i:'<7)i''T 

/l^df/i^i^r/^rj^i-i^^y ; ;^f-;^by;^ b^i^i^? 
y. ;<^;^byxbdfi';^5y. x-f;i.by;>< b^i-;^ 
^y. x-f/Pbyxb^i^i'^y. rnbvuby-><b=^ 
v-v-^y. Tpe/Pbyxb^v-i-^y, r^;Pbyp< 
l-*>>^y, :t^'f-;l/by;<b^>'>'7y, rb?;^ 
b*>i- 7y, rb^xb^i^^-^y^t'^OSffg. 4 

!f53 ( B - 3 ) (i^Mt-fflv t J; < . 2 ai^l±^f^fffl U 

[0069] ^rio, ifWni<z}o^X. i^^)a-ydm 
^^^(B) hLxm^-^ht}V:^'y'^u^^y {B- 
1) , ik^ft (B-2) JiiWb-^ (B-3) cOffiffl 
m-^fi. :t;P;*fyi'P^-i?-y (B-1) *i80'-99. 
9a»%. ^C-^:^ (B-2) *i0. l-10M:%t3j: 
(B-3) 3!)^0-l 5a»%T*"9, itlJ^i?) 
-^thj^i' 1 0 omM% tflfg-ri. o tfz, 

fljyu^^y (B- 1 ) :^)i-9 0-9 9. 5^1;%, € 
■^ft ( B - 2 ) *\ 0 . 5 - 5Sl-%fc i^jb-^tl ( B 
- 3 ) *i0 - 5fia«bT-*l. ; t iS^mt LVK. 

[0070] ^7l^X/V>-n^-9-y ( B - 1) (7) 

L<fi9 0M%J.Xh-C'J>'9, llf^*^*^S^;P;5fVi^n 
^^?-y (B-l) «l:*i*^Ott^V^{f*tH={i, ffi 
w-fb^ ( B - 2 ) J5 it/ ( B - 3 ) i?)4!&5^-^:< ^: t5 

l>WT\ 99. 9MS%tJ.T, ff^L<(i9 9. 5SS 

[007 1] ^ft:. €-^(B-2) OSA^fctOtii 
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[ 0 0 7 2 ] -ffc-^iflj ( B-3 ) 
tfi. i.t,iXhiy'}^~y^79U}VdJ^m- (El) 

[0073] fulBT^' y/I^rfAg^ ( A ) A.£r)i^y n- 

^/^^Vi^ndf^f > ( B - 1) , ibtrm ( B-2 ) toi: 
t/'miiZlBtXm^^^:^illitM^ (B-3) cryift^m^ 
r^'J A ^'MilT ( A ) * a > (C-fSiiJP 

«e*^'t-2~4 t:pSLfcto*>, tmtl^j:!^lX'if 

*>. -m^mLXil3-^pHi4-^^<LXhi:<. t 
tzpH^A^^KLf^T^Ufl-^m^ (A) &#tfxv 

XhX^\ 

[00 74] m?.i-mni\±fzimir.mntK>!d > 
[00 7 5] i^ij^^^yy hM^<:om<Di^u ^-y^J^ 

m.i^mLxmM^tiiti\ tpt-^=y^}-3~y^m 
m.-9i- (B) ffimmm.-ffim^\:zh'y^£\,Mh^^\:Z{i. 
m^mm^v^<t£'o . ^Kmi^'j^-yn'mm. 
^ {B) m<m^Lx^%mif^y'^hcr)x\ r9 

(A) 1 0 0f5tWtT4 5g|5Jil±. 04 
t<{±6 0|Pl.:J.Ji. $^>ti!f4L<ii;l 0 0g|5i,:lJiTj, 

( B ) 4 ««tjx-T^' 'J 

(A) ^r-S-tfXV/l^i^-gytiiJpt/iti^. i-'Ja-y 

(B) A««LTS^»«TL, 
^i^-y^mm.'hiB) ^IWtLTmStlL^i:^ 

tt*%T-tl.c?)-C\ T^'U^Pd'ASi^ (A) lOOgPt 
«tT50 0 0a5tJlT. Ji?tt<{i5 0 0a5iilT. 
{ifftt<li4 0 0i5J.:ITT'J)l.. 

[00 76] mlB^"57 bS-^iiSr^liJiSLfc^-y 
ydmAB' ) (i. mie^;^^Vi-p^^f>' (B- 

1 ) . -fb-^ft (B-2) feit/'McjCtTfflv^^jiiS 

-fb-^ (B-3) ^i^y^Afts-^t. ^«*s«-i5 



(iT^'yyPWui^ (A) <7)iJISt#itt-|.KCE14i^y 

3-y:fA«(B' ) ^{zwi;>m%mm¥mx^tix 

t'l., ^cfc, tuia^t^itlJ (B-3 ) tLT. Sl-fg, 4 

y^m. ( B' ) (i-M@«it^ffMLTV^I>, 
[0077] o^l;. %%[zW^m^hf-Jy^} a-yd- 
AH (B' ) *ij^-77M.Ti^^*^qi!^0^ya-y^ 
^T^ y;^:fAfii^ ( E 1 ) Ji. HufS<7)ri: <Sj§§n 
^T^ y ;^:f ( A ' ) ^-^ti'XV/^i/ 3 y<7)#ft 
TT5>'';5f;^M^Ml!&M (C) Sr^V^Ti^y n-y^-A 
«f(B' ) cft^AStiTV^Sfi-^tt^lSWS^^i-';^ 

/vmzxmm^^i^bizxmmtii. 

[0078] mmy'JAJi-m^mimi (c) mmr 

9 y;lx3'Agi=- ( A ' ) tSft LTWil, y n-ya'A 
«(B' ) +^jS^-tt^«S«SraT-7>>-^;PRlE&^ 

[0079] =;> f])vwmm\ ( c ) t UT{±, a;f 

; t § o tMi^h y 'J:i}}Vm-^mm ( C ) (^m 

mtLxit. tztm-^yiyf^^ Yun~t^^^ 

t e r t -T'-f/WN-^r^-t'f b\ '^y^Z-f ;^^^°-:t^ 
^f-f b\ mS;* y '^A. t e r t --fi-jVf^-t^i^ 

Ittt; 2, 2' -ryfX-fvr-fu- hUJk 2, 
2 ' - r y K X - 2 , 4 - x;^ ^ / s 1. u - f U t" 

. tn y > is-h h g ^ A . ^m§mm/mmm-^/ 
T^x Y p-x/tp y ym-t h y ^A, fl-«jaK« 

b y '>A4^;l.Ar;^Tb b'X;|/:}^df 

v-N/x^vy>;rsyBtg?*§=5ri:'co^v K^X^S 

[0080] m^t y 'J:^}vmi<n^.<nyi;f})vm^m 
m\{c) cnmmmi. y=Jiiivmiit-9f^zm^ 

>- y rj-y 3'AffMj3g^^ ( B ) 10 0 g|5t^ LT 0 . 0 
5 gPK±. if 4 L < {± 0 . 1 ^tlit-J) D . 4 /-c*^*^l> 
7i^'*/Pfi^iB*&M ( C ) <7mt^^<ts:^^^'h t , y 

'jini-K^i^^^by'Jtiim^fmm (c) t£7)j>^^/-i 

y rj-yd-Aff^:}^ ( B ) 1 0 OU^LX 2 OgPtJl 

T. mL<\iiQumxhh, 

[0081] y'Ji}lVKmzi.tm^\t. ffilEcort < 
m&^tlt7^^J)VdMm- (A' ) £-i-tfX^;P>?3 
>«ffffiTT'mia7i-';^;ufi^iBi^J (c) ^jisSntT 
ff^a, *^*^S7i>';^f;l/RJiEcoSJEzaS(i. 4 0-12 
O^CSST-J,!, i t iO^fft LV\ mtly=J:^)Vm^Tm 
ffl (C) (i. Rj£^i7)SJg>?)i'mlERJtEfflgtiiJiiL/sc?) 
^zmmt h^thX^hL. 40 °CSMJlT«fiftT' 
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y=jA!m-^mm] (c) ^Rmmzmmt. tmt^j: 

[0082] Z(7)y=J:^)i'KmiZJ:mmmmm&}m 

^ (A) commAz^i^iRjm^y'jjimiz^yyhL 
-zmmzm-^Lx\.^i>i^uzi~ytfj^m (B- ) t# 

St-^«-^^IS««36^\ 7>'';^;^«■^fflM'J (c) t 

Ag^ (A) iOm** (A- 2) {;i*t-|.S-^tt^fi 
[0 0 83] Zcr)yi;-^)lK!t4zm^Xii, yiy 

^im-^mtm (c) (^mwA^mzmtx^^u^-yd- 
A ^ t fi^fi^iafn^ ^ s it !> ^ 1 1- # ^ . 

[ 0 0 8 4 ] Lt5E^tc51?tfiS^Ufc>-U n-yr?" 

ttr y (El) ^m&-t^ z t upt^ h , 

[ 0 0 8 5 ] ^fi3, laiei^y 3-y^-tt7^ y;i.^AS 
(E 1 ) (i. ^i?)i^y 3-yrfA^«3&^3 oai:% 

hi. 

[0086] -cjgi-t, *^H3c?)>'y a-y^ttr^ 0)1 
d'AS^ (OT, ■^y:3-y^ttT^'y;^3-ASi^ (e 

2)b^-^0}li. (A) (A-1 ) 6 5-9 9. 

8^1:%. -^i* (A- 2) 0. l~5ai:%, 
(A-3) 0. 1-1 oa*%ioj;t>'**ft: (A-4) 
0-2 0S«% (f^itzL. Zil^^m (A-1) , # 
m (A-2) . (A-3) t3j;t>'*»ft (A- 

4 ) t^^mti 0 0M%-cS)§) ^sa-^SifT^cs 
T^y/pd-ASi^ {T^O)\^tfm^{A) ) loom 

(B) jJ-/l^;!5fyi'n^-^?-y (B-1 ) 80-9 9. 

9S4%, -ft^t^? (B-2) 0. 1-1 0SM%*3ii>' 
^b-irfl (B-3) 0-1 5SM% (/t/:iL, .liX'i>^;L' 

i^odftf y ( B - 1) , it-'^m ( B - 2 ) 
^ft ( B - 3 ) W^ltli 1 0 Ofia%T-|jl> ) ^-''i.^.-l. 

(B) ) 4 5-5 0 0 0i5lr^^^7fS-^§ii: (Ti^y 
;l.:fASi^(A' ) j3j;yf>'yr?->'d'AM (B' ) 
m) , -^V^T', (C) 7i^'^;^«^|g|!^J^i-yrJ- 
y^mm,^ (B) lOOgPt^^tTO. 0 5-2 0 

m^'^x'^ozi-ydm&m (B) ta-^x^y^ 
-yd-AH (B- ) ^com-^m^mmmiy=J:^)\^m 



lZ^<Om^^-\t. ^hlZ. (D) (D-l ) T/Pdf/l^ 
<7)M«SAn-l 2soT^' y;^ffiT;l/df;i/xxf ;l/fcJ; 

*(* iar. (D-1) thi^O ) 7 5-9 9. 

9 . ( D - 2 ) F*] tS-^tt^fifn*^ 2 olil 
iW-rS^WIgmS* (OT. #1:* (D-2) th\^ 
0)0. l-5aS%^^>Wc (D-3) iSijiift; (D 
- 1 ) is J;t>'#S* ( D - 2 ) t Sa^^fg^rfi^tt^f^ 
(OT. (D-3) ttv^ 

d) 0-2 0S»% (fzfzL. Ztlt^mi^ (D- 
1 ) . *afr (D-2) iiit/*^^: (D-3) <7)-^th 
(i 1 0 OMAXX'h^ ) *^^.^l.r^ y/PrfAJFM^^^ 
(OT, T:?y;^d-AffMg!c* (D) tt^-^^) ^^'5 

7hmii^-tfz, mmyj zi^yzii^t^mmyo 

y 3"A >; £?)^^tt##l;/j' 5 0 Sl;%lil,TtO i> SOT* . 

[0087] t^:^*> . *^0flc7)^ y y 
;P3"A&i^ ( e 2 ) {±, mmt^wm'^ y 

^' y/kr/Ag^ (El) Sr^t^xv/l^i^a y<7)SSTt- 
7^'y;^d'Aff«t5^ (D) ^i/^^bM-^SitTi^j 

til. i^ua~y^J^t-^mi<m^Jm^X'hi. 

[ 0 0 8 8 ] i^y n-y^ttTi? y;^3'AS^ ( E 2 ) 

a. KTiEi^y y^ud-ASi^ ( e i ) eft 

IfffiLTV^I.*!:* ( A-2 ) tc**ti>a^e^MW 

» ^vSffi* i: L T . T 7 y) il ^-Ismf&m ( n ) fj^f^y 
7hS-^tTl.'-S. ^.-fc. > '; 3->'S;ftT?'iJ;l-3-'A 
(E 1) rplcit'e^f'] in 2} IZiMMtlM^m 

mimtm^ ixy^^imy^n. zhh vstt^ t ^ „ 

[ 0 0 8 9 ] i- y 3 - >^-tt T y ;P 3'AS^ ( E 2 ) 
{i. ^-^^zm^^lfzyVzi-yzi'j^m ( B' ) 
*S^tJ;OT^'y;^:fAfii^ (A) t^ASfiTi^^l. 
Ztiz»:kmWim^. tf^iyOo~ydm 

( B ' ) ^«AL^£7)-fetlT^' y /Pd-AJ^fig^:^ ( D ) 
ifi^yyYm.-^^tiX\^t<nX\ mhPX'\tt£\^iiK fz 
h Ui79 OiVdM.x^\,zi^^j a-ydj^tmm^zmiL 

[0090] $^>t. filBiOrt^ffijg&f LTUI=I 

r ^ y a-Afu^ ( E 2 ) ii, fc -tHWffSttiom 
t A ^ < t T ^ ^ i t #^ Ji-iil. . 
[009 1] :i~ym±T1^ y /k^-ASi^ 

( E 2 ) mmm\<z-^i^mmt<zmm-fh . ss; 

(VI) : 

[0092] 

[-ftV] 
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Ce3=CB 
Cll2 



!A>A~^H2-CH-CH2-CH-CH2 CH-CHg ^cCHa 



(CH2)3 
CHsO-Si-OCHs 




CHj-Si-CHg 

0 PDMS \ 
CH3-SI-CH3 

0 CH3-C 



L-(CH233 

\ TSMA / ' 



'3-^ rSHA 



0 CH2 



[ 0 0 9 3 ] {i. *^H3tOi- y n-y^ttT^ U/Pd-A 

( E 2 ) iO-|imi«cOlfjtcO-f?^^tfci(0-C- 
St (VI) t^svi-C, »5lc^,)PJ(i:> 'Ja-y^ttr 
^ |J;^3■■i.S^ (El) c?)Sf|5*, ifciSllfi'^ii'Fix 

TfeO, ^/iBAiiT:? 'J;HSn-7>/l^. ALMAii 

^=yru\:^)VY^) :AV^=y=y'yy. P B A{i;J^y T^* U 
;^g?n-7'^;k PDMS{i;Ky -?-;^i^ndf-^f>'& 

[ 0 0 9 4 ] U 3-y^-K7^ ^})VztJ^m.f ( E 2 ) 
fi, t-fBA^±#:t tT-rtLtALMA. TSMA^i^ 

^■m-^LXT^'})Vdl4tl- (A) AJffM^^t, 
TSMA£r)hiJ;^bdf^^-y /l^S^iStt* t LT?t t ;c 
Jf ^^-tf b U ;^ o b y i^n^tJ-y t T s M A t 

zy'J^-ydl.m (B' ) tmA^fi. '0\^X'y=Ji]!V 

Ai[(B' ) §A>tALMAcory 
LTBA^rt'i^T^' y;^:fAJg^^ 

(D) (/c^it. ^<r^r'?^)}v^m^ 

^ij- ( D ) 7 hM-^t i D ;l ^>fLSa-^fri|{M 

(VI) mS^tLTV^^rC^) Lxti^fimm.-^hx 
[00 9 5] mtir^ ^}}Vdmm.% ( d ) mie 

(D-l ) . (D-2) i^il/^Sft (D 

-3) >6>/i>^D. v-yn-y^-KT^y/Pd-AS^ (E 



1 ) 4'i?)T^'y;kd'AS^ (A) ^ 
^ifS-^t^^^yn-yd-A^- (B' ) tM^tt^fM 

(B) ) t:?-77ft, ^-yn-yd'AjfMji^^'- (B) 

c^jfi&iKfb^&fftT^^^ici' y 3-y^ttr^' U)id 

ASi^ ( E 2 ) 4^c7)a§1f L/Si- y 3-y 3-ASI ( B ' ) 
tz'^u^-y^miB' ) i^fij-^j&im^i/yn-y^ 

ttr y ;^ d-ASt^ ^ i J; ^ t -r § {f 3^ I, . *>>5>l. 
T^y/Pd-Aff^^^ (D) m^^^j:<Xi>X^\ t-^r 

sgjfUci^y^-yd-AH (B' ) i^tsi^oa 

-y d-A£?)-§-l-l:;!)ii- y rJ-y^ttT^' y yl^^-AS^ 
(E2) c050Sa:%mT, iifH L<{i4 8M%OT 
t ^: I. i d t -t I. (f * HCT y ;^d'Aj^fiKjt^ ( D ) 

[0096] mia«#c (D-l ) . ^i* (D-2) 
i3j;t/-*fi«! (D-3 ) tLXli. tztUXT^VfUd 

(A) co»iStfflv-»^,ix-g,mld#a» (A- 
1) , (A-2) J3j;t>'#»ft (A-4) tNt 

[ 0 0 9 7 ] ^io. *^B3t=*3V^T. y/Pd-AJ^fig 
^^(D) blXm\>^l^mi^(D-l)-- (D-3) 

mmm-^ii. m# {d-d^^i 5-9 9 . 9fia 

mm ( D - 2 ) *i 0 . 1 - 5SM%fc iy^Sfr 

(D-3) i}^o-^2om&%Th'o. ifii^ffyi^iwi 

0 0Sl:%t^SJ;-3tiflg-f--g>o ^/t, #1:#:(D- 
1)>^^S5— 99. 8Sfi%. (D-2) >6^0. 
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2-5fis%fcj:wgft (D-3) 3&^"o-i omm% 

Th^^lttimtLK. (D-1 ) *590-9 

9. 7Sfi%, (D-2) *^-0. 3-3Sg%fc 

(D-B) ^■Q-7fiS%-CS)Sii:*^S^ 

[0 0 98] iiT\ (D-1) ^0*A\t>t'9{C 

±. S^t4TiL<{±9 0fiS%iy±-CJ)0. ^^^56^*^ 
(D-1 ) cr)^mt^izi,§r\,^th\'^z{i. 
m^M-i^ (D-2) fcilA' (D-3) i^*A^^-'^<i 

^^iDT\ 99. 9M%j;iT. #4U<{i99. 8M 

[00 99] ttz. mm (D-2) cnmphtn^zi, 
■t^(r)T. 0. immoi^Lt. mi<iio. 2Mi% 

iil±. S(^(cff^t<(iO. 3fi*%Jil±f*D. 
*^>!)^i.#S* (D-2) i^S;&iJ>i:Oti;^V-i(fJ,l,HC 

Tt^fOT, 5S»%iyT. i!f4L<(i3M%tilT-C 

[ 0 1 0 0 ] =5rt3, ( D- 3 ) HmM^X'ht 

i. Ji>ii-5 > iJ r?- y^'ftr ^ i; /l/n"Afft^ ( R 2 ) 

cojaiff ? L J. (LM[iim^'-'i'+<riaTrsw*i 'r/:. /z^azh . 2 0 

, L < (i 1 0 Hrlt "oW K ? (zMt L 

[0101] *|g0l!i?)>-'j3-y^ttT^' iJ^Pr^Ag?- 
( E 2 ) i±. luie V ij ^' iJ ;P:f AK[^ ( E 

1 ) &#tfXv;^>;3yi^#ftT^, fcfciffBUlBT^' 
y/t-d-AS^ (A) &^S^tff=5ri5ix§:^rffi^rt'i^a 

mh^\ mmr^oji'rfm^ (a) &5s^i^c;)a 

[ 0 1 0 2 ] r^' '})Vdi.Bms.'n ( D ) ^^-57 vm 
is^^hmm^t^hT^ '}ivdL.j\m^'7f ( d ) <r,m% 

'147^' y ( E 2 ) tO^-U a-y-Jj^ti^m^ 
^zmK^^ixh. 

[0 1 0 3] *K Lxthixi>ifW^<ni^')^-y^ 

T^U/Pd-AS^ (E2) {±. fzbUimSA (VI) T' 

ttr^' '})VdKiiL=f ( E 2 ) (i. iffiemsft ( A- 1 ) 

fciymm (D - 1) aM^w-h-^t£hmim^y 
tuiemsfr (A-2) fciymsftc (d-2) hK 
mLxm^Ltzm^m&^^Lxuh. (a 



- 2 ) J: ws* ( D - 2 ) (±. ^m-m^^<n^ 

^Xi}m^[zm^LX\,^hmX'{its:< . ^co-gPiM 

m^zT^mmi^^^Ltz^xmim.t^ ^t^hm^^^z 

7 7 h S^iOvStt * t ^ 5: 1. , /t . fflBmift ( A - 
3) t)miB±«;^)^ii>^l='ttgtO-g|!tLTftS'&SixT 
v>|,„ miE#S* (A- 3) (CEi3*L.. (liHt 

#4-?-SRJ[&fti^U;^»i:i^U3-ya-A|S (B' ) t 

[0 104] t.fz. i^yrj-yd-Ail (B' ) (i, 
;5fy^pdf^?■y&'tfSfcL. mt^ft (B-2) 

[0105] -r^£-b*>, *?|0Ht7)>-U n-y^ttr^' u 
(El) fciy>yr3-y^ttr^'U;l/3-'A 
&^(E2) (iy,T- ifL^.&*;biitvij3-y^tt 
T:?- y ;P3"Aai^ ( E ) 1 1 i 3 ) T^- 'J;l^3'AS 

^ (A) mcommmbi^')^-ydm (e- ) 
(A) fci^yrj-yd-Aii (B- ) tcofei^yi'tfilk^^ 
[0 106] Lfzt^-^x. ^wmi^'j^-y^'&.r'? 

y;Pr?-ASi^ (E) m 

[ 0 1 0 7 ] i-fc. mA^ ')^->^r 9 'JA i/Afw 
^ (E) cOS-f©4, R»=5:i1ift'Wti-.€i;tlt/:,t^>9 
3 0-1 20 0nmga, L < (i 5 0 -8 
0 0 n rngSiDlEHl^T-* ^ ^ t /j'ii =J; L ^ ^ „ 
[0 1 08] LXthflhi^')^->^'&.T^^))V 
:fAg[^ (E) th':i;l.mm»ft (tUT, b':i;k^#* 
(F) ttl^^ ) &^^7 7hM-^S-fr.&ittj;'9. 
*^HJi?)i- y r7-y^f£T^' y ^Pd-A^^^ 7 h^tfi-^ 
(l^T. ^77 h^ta^Si^ (G) t tv^a ) 

[0109] fiiBt -7k^smm ( F ) (i. t x.\m 
7 7 F ^m^Mti ( G ) t ^ 7V >- F-r -g. {f J) t \ 

7 7 F ftfi^flsft^ ( G ) ^ i D $ iJ: I, g S^j 

T% ^y3-y^MfT^'y;F3'Ag^ (E) t^-77F 

[0110] \L-jVm-m ( F ) c^Mfr^Jt tT(4. 

^lxy^:i:'«^#Kh'r:;I^#i#: ; T"? y n:iF y/P. 
;><^^7 y n^F y;F^i:i?)>'ry€t'n/i.^^4#: ; 

Ti^y/F^, r^'y;F^;><^;F, r^'y;FS7'> 
;k r'?'}ivm.'^''}i^'Jiv. Ti^yyFSt Fp^i^x^ 
/F^fc'tfOTi^y/Fe^mm ; .^^^J'y/FK. ><^^y 
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71/, y>-9^^})Vm.y^)i^'JJV^ ;^^'^'y;l/Kt Fn^v- 

itL*i b ( F ) {j:#3(!b-C'fflV^-C t J; < . 2 

[ 0 1 1 1 ] mlBi/'J n-y^'KT^' U/Wd'Aei^ 
( E ) [z)z-)Vlh^m.W ( F ) ^y^yy Vm-ti^^hlj 

m^wm- (G) ioxv/i/i/'gyfi. fztmmtA)v 

(G) *^A>=5rl.«>*i:UT[lIJRt--&ii:3&^T'^ 

[0112] *|g0J!iO^'57 ( G ) [zii 

{t-S j/ y rj->^ttr ^ \))V dMk^ ( E ) i; h-ZU^ 

#1:* (F) b(nmi;\t, mmm^<n%m^^M.ixm 
^§ix, >^ y 3->^fir7 y /^3'■AST ( e ) om-b'^ 
5-9 smmxx'h^. iL-ii^M^mw (f) comt^g 
5-5ms.%x'h^zbmtL<. i^yn-y^ttr 

y /k:^^^^ ( E ) COAffi 15-8 5 mM%X'h 0 , 
h':i;l.^#»ft ( F ) comtpS 5-1 5mM.%X'hlZ 

[ 0 1 1 3 ] ^rJ3, IflBi^y 3-y^-K7^' UfU^m 
^ (E) commt^^Zh'J'-yk^.mh^K -ttphibH-:^ 
(F) cr)tf]^ht'Ji,zh§'^■^l,m^^zl,i, d 

m^ti^j<^j:im\^mi^x\ ^ y ^ - y^^ar ^ y 

jlzl'Mi.^ (E) ifi L<{45M:%JJUi, $ 

h^zMtKiil 5mM%a±. ~t^j:hi^i:-)Um^A 
WiF) comip. MtL<li9 5 mm%l:j.T. S ^ tff 
tL<ii8 5mm%aTX'hi. tf^. i-yn-y^-K 
T^y/pd-AS^ (E) (Dmrnfoi^z^^Mm^K -r 

mmtm-^Lfz t^iz-^v v •/ ^xmrnx-hmm^m 
mm h mmm^h h<ts:^.'^m mwrnmH^-f 
•fh\mm)h(^yx\ i^y y;i/a"ASi^ 

( E ) «fi*\ L < ii 9 5fiS%tJ,T.. $ 
t<{±8 5fii%lilT, t-^i9■^ih■■r:;^^S*l;ft; ( F ) 

<nm.-hK n±L<\i5mm.%mL. §^>tfftL<(ii 

5M%l,XliT'S,S, 

[0 1 lA\t<LXtt>fih1^yyVm.-^mtT 
(G) {i. !tt;l{4'Bff^KeStM'Ji:tT^rfflT'S>S« 

T\ ^m.mm.Mm (lyT. sj^tt^m (h) t 

) ^zm■^^t^t\,zi:y)^ mmm'&.mimtitz 

ft ( I) hi,v^d ) mm-h^ttK'^h. 

[0115] mlBiiMttffill ( H ) t LTii. t ;c 
a';J^yiS€K-;l/, ;Ky^^Py, X^py-T^'yn 



-by;i/^tfi-&*, x^vy-TiJ'yociby/i.-N- 

i?ynriby;l/ftS'&#:, ^y ^ y;HS;^-f;I/, ^ 
^ ^' y /Hi^ f-zk- X f - 1/ y^tfi^ft. y -;}^' Jt^- 
4^yTSK, ^'J:r.i~Uy'rl^yi'U-h. ^'J7' 
i-Vyy-\yy^V~Vti: f'0;K y xxf-;l/, ;K y 7 x - 
yx-f-;i/-*° y X ^ 1^ ya-^fr^: ^ L < 
iix'i»^fflttiffli (H) ii^Mt-fflv^TtJ; 
<. 2aiy±^flffflLTi>j:i,\ 

[0 1 ib-im^mmm (h) t^^57b*M^#ss 
^ (G) tsoffi^fij-^ti, mB^nff^mw^y yxi.< 
X. (^tih J: 0 izmm^tnij:^^. mmmt^y^-^ 

i>z\ti±^^i:lfzmzli. i^yyh^m.^imi'(G) cd 

mil-mmmm ( h ) i o oa3tMLT 2 gpiiUi, # 
t L < ii 5 gisi-:J,±T-* D . t fzm^mmmm^m 
m-fhtzi^ui, f yyhHim'^mi^ (g) cr^mm 
-^mmm ( h ) 1 0 ogpt^tT 1 5 ospot, 

L<(41 20g|5OTt"fel>„ 

[0117] :^mM(Dmmmmmfmis ( n & a i> 
s^tLTJi. /;i:;t(f. ii^ffittiffli (H) mmm 
mLmitLxcovyyv^m-^m^ (g) tt:.fz 
ti.^f^y;^x;^s^^f-, ut'yyuy^~^j:}im 

ffl V ^xmm^m-ti umts: ym, (f h i> . 
[ 0 1 1 8 ] ^fc, ? . mm^B.'mmmm.fS. 
mizm-^hiii, fztni^mL mm. mm, m^h 
mmmL mmm. mmm. mm. % 
mm, mi'Mmm^j:b'<DR^mim'm^-ttzh 

i/^X'^t. 

[ 0 1 1 9 ] Hit, ^mmmL-mm^tih^^m 
mmmm mm^mxmmfihm^^zit^ 
m^mmm kn) t^yy Ym.-^m.'f ( g ) t 

\^-rh.i:iX.^}V=Jay<r)-)mX'rrvyYLfz<r)-h. 

^mth z h x-mmmmm-ma ( i ) ^ a 1. ; t 

[ 0 1 2 0 ] *K IX x.iofimj^mmmm.m\ 
( I ) ^Mmt Lxki. mnnW'jim'mmm.^m 
]S.mzm^^ ^fit . tz b um^^mm, n\i:,mm. 
y'u-mm. ^vyy-mmti:mmmii^mh 

[0121] ifmnc^mmm^mm (Dit.m 
m^Lfzi, d i-<'iitzmmmimmb ixmi-i 
^yyh^m^imi' (G) t^^^tifzh<nx'hm 
x\ zfLi}>i^i^tLmnmi. nmcn^yyvi^m-^ 
mi^m-^uzhcnizitKx. mmi. mmmx 
ummwzt<fix\^-^h. 

[0122] 

mmmi o^-t. ^mmmimzm':^\^x^^Azm 
mizmm^itiK :^wmi}-i}-mm.m(^mzm&^fi 



(15) 
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[0 124] [T-YVv Mf»?SS] ASTM D-2 
5 6 1 IBKO^rS t W L T , 0 °Cfc J; t.*^' 2 3 °CT- y 
i-m 1 /4 y-^A-tTiJSL/S. 

[0 1 2 5] ^fc, ^fyi^-^'^y'>X^f^;<-^-T5 

[0 12 6] i'f}v^w\mmim§Azxw^T. viv 

xyfc24^PHl?SiiL.. 1 2000rpmtT60iJ-ra 

Lfz. 

[0127] tmummzi. oe^fi 

&}i£L. U-X ■ T^F ■ y-X7'y7°a (Leeds&No 
rthrup) ScDMI CROTRAC UPA: MODEL 

9 2 3 0 ^m\-^xm?^miTmi^^fz. 
[0 128] m^mitm 

(-f ) T^'U/l^rfAe^ (A) 
H^fifeii- (A) Sr-i-tfXV/l^i^H y & 1 2 OT:i^»Mlg 
S^tT li^rHmffi^^TElJ^fig^ (A) 
T(n^\,zm'i\^X%]^Lfz. 

[0129] m^mm {m.M.%) = { {wmm 
(A) *) / (fta^mMft (A-i ) - (A-4) 

fi) 1 X 100 

[0 13 0] (n) ix-iJ^-yd'AffMlt^JT- (B) 

HffM^^ (A) iixtf {B) mnim ( A+B ) ) ^ 

Sjeslc^j- (A+B) 

[0131] S^lK^b^ = { (0?^^^ (A 

+B) R-mm^-^ (A) 1:) / {m.^=^')^-y^ 
mmL-9}{B) i) } XI 00 

[0 132] {)\) i^^ia-y^T^^JiVdAm.'f 

(El ) 

5>^■^;^fi^^ff^MlJ (c) tis^SM^toSffMi)- 

(A+B + C) ^^OXV/L-i^-gy^tfllB (-f ) t|5|il 

(ctT^S$€TSffM^]M A + B + C ) i^Jt<i6. a 

[0133] m^mm = { {mm (a 

+ B + C) ») / (fta^^#»#; (A- 1 ) (A- 

4 ) y a-y^Afg^^:}^ ( B ) 

^^7i-';^7«^iB4^J ( C ) *) } X 1 0 0 
[0 134] {-)T^^)JV^mm.^{Xi) 
HJifi^ii- (A+B+C) (D) (llJFMii-(A + 

B+c+D) ^-^tfxv/^i^'Hy^BuiB {A) tnmz 

LX^>lk^^XWmm (A + B + C + D) *Sr^ii6, 



[0135] s^iK-ft* mm%) = { mmm ( a 

+ B + C + D) W-Wmm (A + B + C) S) / (f± 
a=^T^' |J;l-3-AffMJj£:5> ( D ) fi) } X 1 0 0 

[0136] ( 7^ ) y n-y^ttr^ U;^3-Am^ 

(E2) 

Btiis(-) mwizLxmrnm {A+B+C +D) ^ 
[0137] fi^iK-fk* (as%) = { (SJifig^ (A 

+ B + C + D) S) / {i±^7i.S$.m.W (A- 1 ) - (A 
-4 ) i+'fta^i^U a-yr/A^fig^tS^ ( B ) M+tt 

( c ) ^+ii3k?i-r^ 

J^lj^lt^ (D) !■) } xlOO 
[0 138] ('v) h':^;l.J^M#; (F) 
EffM^]- (E) fciy- (F) (Sf5BJti]ME + F) ) ^ 

^tsj^-7)v=jB>m\ti (A ) tmmzLxmk^^x 
mmm ( e + f ) s^sj^, i:J,Tc7)3\;(:«'3\^Ts:ai 

Uco 

[0139] m-^mm («*% ) = { iMBm ( e 
+F ) »-iaffM4J- ( E ) M) / imk^y^-m^^ 

ft (F)*) } xlOO 

[0140] [ ^ y rj-y tta^^^i)-* 

[0141] (A) 'y') ^))Vd[Am.^ 
(El ) 

yyr3-y3-A#« (fiM%) = { (ffa^yya- 

> ( B ) l-x y 3-> 3'AfFMl«5]- 

(B) am^mm) / [ (f±a^^y3->3-AffM 

( B ) »X ^ y a-y ( B ) c?)a^|g 
'ft*) + ({±a^^**ft (A-1 ) ^ (A-4) «XT 
^ y;k:fi.S^ (A) tfoa^lK-fl:*) ] } X 1 0 0 

(p) i^y^-y^-ffir^y/Pd-AS^ (e2) 
i^yn-yd-A^wi: {ma.%) = { (fts^^^^i-yn- 

yd-Aj^fig^^ ( B ) M.xi^^)a-ydMmm 

(B) «oS-^IS{») / [ (tta^^-ya-ya-AffM 
B ) Sx ^ y 3-ya'AffM^i)- ( B ) aM^%. 

itm + (fta^^^sf* (A-i ) - (A-4) sxr 
^ y ( A ) ^mismm) + (H^p^t^ y 

/idj^mmm ( D ) Sxr?' y /prfAj^fig^^ji- ( d ) 
coa^iK€*) ] } X 1 0 0 

[0 142]^SSM1 

( 1 ) i^y a-ys-ffiri? y/pd-AS^ ( e i - 1 ) to 

i3j:U''iajKH-^fe/^5-oP77^:?tc, I^JIT^O^^^ 
[0 143] 

fi (SE) 
250 



(16) 
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VTi^iV-Ky^fyxii-t^ymi- hy^i^.lSDBS) 0.05 

^hU'>A:^^;^AT;^xhFX;^:t:^>'^-h (SFS) 0.2 

eiti8ffi-^ 0 . 0 0 2 5 

Xf-U->'i^'TS>EHSS^-^hU'>A (EDTA) 0. 01 



T^^}}Vm.n-:/^}V (BA) 
:^9'^^}}Vm.7^)}V (ALMA) 

>-yy (TSMA) 
^.^>'A-f ^■^/^-^^-^^-f F (CHP) 



5^^„ S-^ji*. K 2j3j;t;;'3B$rHlitSDBS 

0. 2g|5&mmjijDL^, :icr)7^'}}Vd[m.=t 
(A) c7)^%S^g(±2 1 0 nmT'J>-3^, 
[0 144] 

S (SB) 
50 
0. 25 



(B) ) tLTl-:lT£?)lt5>;?)irt^MSr**Sdr-tf-x--l 
0 0 0 0 r p mf 1 0 ^i-rslMff L , X^/Pi.' a y SrifS 



[0 145] 



SDBS 

7j-^'^.>{f-;l'>'i5'n-r b^i^o^-ify (d4) 

i'V^/Pi'^y (DSMA) 

(A) $:^t^x-7/i,i-^ny(--#rj8jDtfc. ^ 
^TT ^o'j,\»\M1 CS()( (^!f?(,V,I /.y)/, 
>-t>;^;L..>fe (DLiS \) lJ'x<HiiL/-j 80r 

1 6 ^mm^^fzc^^h A 5 ( 1^20 mmi^ 

"fWfi 2 4 0 nm(m.f^-^ti:L-^)V=J ^y^tfz. 
[0146] -:>%'\Z^ IfrlEXV^I.'i^g y&4 ox:t:#iB 

^ttS^^*^. 2 0*rBlJf#Ucc?)-fe. a* 535. SFS 
0. lg|5. ffiSt^-i^O. 0 02 5gPi3j;t>'EDTA 



0. 5 
0. 1 



90 
0. 7 



0. OlgE^^Bllt. l^HRJEE^ff^ToTi^Un-y 
^"ftTi? ^)Vd2M^ ( E 1 - 1) ^'tt^xv;^>>■3 y 
Sr;l/i« ^iOX'7;l^i/3yo|ilJi5^^jM(i;2 1 . 6SM 

D , 'J n-y^ttT^' U )VdlJ^=f ( E 1 - 
1 ) <7)T%g^g(i 2 4 0 n m . yH^mt 9 7 . 1 
»%, «^teft*{i9 2. QmM.%. i^V^-y^J^^ 
*4{i4 6. 5a*%T'*ofCo 
[0 147] (2) i/yrj-y^ttr^'y;^:i'A^^^7 
(G-1) i^Sjt 

[0 148] 

fi (gp) 

240 



y :j - y T ^' y /t- a'ASi^ { E 1 - 1) (Hff? 2 0 



^iSL/ico*., mMA'j'^j- (Kps) 0. 3a5£tt 

5T:t#?aLT§ A>t 1 ^^m-^mnxm-^i:^7 
y rj-y^ttr^' y ;p 3-^^/7 7 hJta-^Mi 

x^i-y (St) 

r^VTJ-hVfl- (AN) 
t-FTV/l^;^;l^;^fr:5'y (t- 

[0 1 5o]hmmi 

( 1 ) ^ y 3-y^-KT^' y fUdAm.^ ( e - i - 1 ) 



1^ (G-i ) z^)i^u ^-y^iir^' u fi'^'M. 
^^^yhim^mk^ ( G - 1 ) «T%i4^g(±4 0 

0 nmX'h-^fz^ 



DM) 0. 4 

mmmiizm^x. i^'ja-yzf^^jmcoDSMAm^ 
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RWcLT y ^' y ;p :f ASi^ (E' i- 

1 ) mMmm^s->tz . l^fiti:i^'7)l'J3 

y</)mmwmm± 21.6 mmxTh d , u 3- 
ttr^ u/L-^'Aei^ ( E ' 1-1) to¥±^e^S{± 2 4 

5nm, yya-y3-A^^r*{±4 6. 2S»%. ^Jl 
-S-S{±9 2. OfiS%T"J)'5/S, *^*^SyVl/-irl:{±. IS 

MM 1 « t CD t ib^t ffiv ^ i> S „ 
[0151] ( 2 ) i^y a-y^Mtr^' ^jjidj^m^^y 
y h**-^*^^ ( G ' - 1) 

(E 1 -1 ) (Dti-h'oiz=yVzi~y^ri^'jjudj^n 
^ ( E ' 1 - 1 ) m\^fzmHmmm 1 1 isi«t t-c 
y 3 - y^ttr y 3- a ^- 5 7 b its-^*e^ 

(G' -1) i:lfZo Zcry^'J^-y^itT^'Jil^'A 

y hi^m-^mi"?- ( G ' - 1) (ow-imi^im4 

1 Onmf*o/-c. 
[0 1 5 2] iM2 

( 2 ) i-y n-y^-ttr^' *j>id\u^i^'yy h^m^# 

(G- -2) cDSje 
UttM 1 tfci^^T , i^y n-y^iir^ y;Ua'AS^ 
( E 1 - 1 ) tfO*^*) D t;:¥%S^@}6i 2 9 0 n m£7);Ky 

y 3-y^Mt7^' o^udA^^yyhi^m^ihi^ 

(G' -2) Srif^. icOi^yn-y^ttT^'y;^:^^ 
^^^y y b*S-^*f4^ ( G ' - 2 ) co^im^mi4 

[0153] riwiiz. mmm 1 axvttnm i'-2X't 
hfifz y y 7 y hfta^ 

^* 

y ri-y^ttr^' y ;l'd'ASi^(E 
SFS 

EDTA 

St 
AN 
CHP 

[0 158] Ymms 

(2) i^^}^~y^r^'})V^mi^yyv^n^W 

Wf(G' -3) «K5i»tM2tt3l,^T. i^yr?-y 
SttT^ y^l-rfAKf^ (E 1 - 1 ) «*^i^ot=i^y 3- 

y^-KT^ y/p^AS^ ( E ' 1 - 1 ) im\^fzUMi 
mmm 2 1 isi«t; t-c >- y n-y^ttr^' y ^p^-a^^ 

yy\-^m^WiiL=f {G' - 3) ^ifc, ^^Oi-ya- 
ySttr^'y;i-3-Am:?"77bJts-^#:e^ (g- - 

3 ) tOT%e^flii2 6 5nmX'h-^fz, 

[0159] ]mmA 



^^fz</i%. wmmLx^yyv^m-^miTt'^tj: 

[ 0 1 5 4 ] i. ^fitzmMzyx.J-iV^.'S:m\ (AO 
-20 (ffin^d^) , mmitTM (*) S) 0. 2gEfcJ; 
t/x^i^yh-xxf-ry/L-rv^ fo. ssp^s-^l. 

[0155] icO^l^ -y h ^ffll,^TItai«®ffifr^ V 

*3t. WIKttSriffl^l.fvri^Wyi'-v-fy^xHf^^- 
^-TiD,TO5 0 om^m<r)Wm.mz-^\^Xi,T^Y-/ 
VWm^W.^mM.Lfz. Itmj^T'ftSLfc 
1 OOmmX 1 0 0mmX2mm<7)figJgfrSrBSt-TIS 

[0 1 56] »feM2 

( 2 ) y y 3-y^i4r;' '))Vdi.^.yyy ]-im^w 

(G-2) c^Jiiii 
mm 1 y ^-y^ttr u>idm^ 

( E 1 - 1 ) mz^^mxiy') n-y^-a 
Ti? y;i.d^A^^'77 ( G- 2 ) 

Ltz. S^iat(i6 0X:-C, ii«:5i-(i3i^rHl*^ 

(tTiaanu. ^h[zinm.mmnxm^^^iL. 

y y 3-y^-f4T^' y /Pd-A^^^^^ bftS^S^ 
(G-2) ^ttz. itfoyy3-y^i47^'y;^:J'A^ 

^7 7 V^m^mtF ( G - 2 ) tfO¥i^S^S{i2 6 0 
nmX'h-rifz., 
[0 157] 

» (gP) 



l-l)(llff^4i-) 7 0 



0. 4 

0. 0025 
0.0 1 



0. 4 



( 2 ) y y n-y^-ffir^ ^j)\,d i.^yyy vikW^W 
m-{G' -A) <nmmm\2\<zi5\^x. i^u^-y 

mtri? y ^l^d-A^i^ ( E 1 - 1 ) D t'Ti^S^ 

g3&i2 2 0 nm£?)^y 7'^yxyd'A£fflV^fc{5>6^{i:^ 

ift^j2 isi«t LTy y :?-y^ttT^' y^i^d-A^^^ 
7hftm-^*S^(G' -4) ;£?)yyn-y 
s^ffir ^' y ^i^d-A^r ^ 7 f Jts-^Miii^ ( G ' - 4 ) 

<?)T%e^ flti 2 4 0 n mf l) -9 /t „ 
[0160] ort. SI]tSi?ij2fc J;t/'J;(:«<^j3-4T-i 

^>tLity y n-y^-ffiT^ y/kd-A^^-^^ bfts-^ft 
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[0161] x.iotifzmMzyx./~)Vlh^m\ (AO 

-2 0 (ffipa:^) , mmitTM («) s) o. 29:^1 

V'x-f ixyt:'xxf-rU;kr-?^ FO. 5g|5SrE-^L.. 

[0 16 2] z(D^v^vYim\^x^^mmx'T^^/ 



9~TffimM5 0 off^raiaoisi^mcov^T tr-fr^y 

1 OOmmX 1 0 0mmX2mm(r)l3J<.?fm&glI(CTil 

[0163] ^fc, ^ iiii.mm-fhm3 ^i^ymm 
m^zmttm^m timu^x Ltz „ 

[0 164] 



[0 1 ( ^] I ^±Hfl/j. I, s 

1) Mh'.^izi )79 x 

y^'M.m.'f^m^^rzim^^ (imm2. 4) ttzumM 

(E' 1-1) &ffli^/i(f|,i^ (JtSe^Jl. 3) 

[0166] mmm3'-5 mifmm 5 

il) =yU r2~y^T^ y ( E 1 - 2 ) - 



(El-4) iilV {V/ 1-2) Wf^jfr 

J: 3 (i^^M L /-(i/;>{i:iitt(^^iJ 1 t ^WiZ LT U 3-y 
ij (E1-2)~(E1 — 4)fc 

J:t/ (E' 1-2) 

[0167] mm^') ^~y^T9 U/Pd-AS^^ a 
-S^coS^lE-fl:^, ^j:m\,zx.i:,fd-z}/^}^~VW&.T 

[0 168] 
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UttM 



■9 iJ^rfAK? 
(A) 

BA IalmaItsma 



ij rr- 
04 IdSMaItSMA 



5 



[01691^2 l^z^.^ixfzii^Wp^, i^'J a-ya'A 

mf&f&^ (B) amsM A(7)S:-f}^ 0 . 1 w^mTh i ^ 
y 3->^'B:r7 'Jji (El- - 2 ) ii, ^« 
^^VP-ir»*%^ ■> 4> CD I. i t „ 
[0 17 0] (2) i/Ua-y^^7^'y;^d'A^^7 

(G-3) - (G-5) J3j;^>' (G- 

-5)cr)m 

( E 1 - 1 ) D V y 3-y^-K7^' y /Pd-AS 



^(El-2)-(El-4)fciy(E' 1-2)^ 
ffl V A^ti^M 1 1 L T >^ y 3 - y^ttr ^ 
y;l^r?"i.^^-7 7 ( G- 3 ) ~ ( G- 

5) (G' -5 ) 

[0171] 
[|g3] 



(G' -S 



40 2 



24 



[0 1 7 2] ^3t^$^/t*S*^^ji., i-ya-y^'i. 

ffMliSc^^ ( B ) to D S M A c/jS;!)'' 0 . 1 g|5*pT'l) § 

[0 1 7 3] MftMe 

( 1 ) y n-y^ttr^- y ( e 2 - 1 ) 
fife* 

m. 

SDBS 
SFS 

EDTA 

lMM-^^ff^:V\ S-^^^tTT^'y/kd'Aa 



Sit 

[0 174] 

mm 

80 
0. 14 
0. 2 

0. 0025 
0.01 

T (A) $:x_tz. 2MS%t-J)'3 
?t<. BjD^7S#tSDBS 0. 0 7gP^jiJllL 
fz, itfOTi^y/L-d-AS^ (A) <7)Ti%S7g{i 1 0 0 
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BA 

ALMA 

TSMA 
CHP 

wiiz^ zy'ja-y ( ^ y 3 - >• ^Amm.^ 

(B) ) ttTIi^T^^JS*c?)irt^^g&7^^5=^^f-T'l 
0 0 0 0 P rm-Cl O-^mMWl. xv/l^i/'a yfrlllS 
fig* 

SDBS 
D4 

D SMA 

Ag^ (A) &irtj'Xv;l,v^3>(c-SjB1]Pt/^. ^2: 

*t)3 o^rEg^^tfcs or(;#iaLfc^7)*j, db sa 

2 5°CW^att 2 OBtPalffij^L/i^ ^y rJ-yd'AM 

ffioM-^te-fb*{i 8 4.1 mm%Th 'yfz.m<7)pHi 

ymiti- b U A7k?gMT' 7 . 6 L , EI?g*?iS3!p 
19.1 SM%-C, 1 3 0 n miOS^ ^-^ 

[0177] frlBxv/Pi^'g y&4 ox:t:#iB 
2o^rsmnifzcoib. *ie7j<5a5, sfs 

0. 2m.mm^-§i0. 0 02 5gPfcJ;t/EDTA 

fig* 



S (SB) 

1 0 
0. 05 
0. 2 
0. 02 



36 
0. 3 



20 
0. 2 

0. oi^^muL. mPsKjE^ff^o/to ort. 

1) ^-S-tfx^/ki^'gy^xfCo ^fc, ^iot^cor^ 
y;^:fAisifif (T^'y/i^d'Aj^fig^* (D) ) coa-^te 
'ft^fi 9 9.5 a»% , xv/t-i/' 3 y <;oiaff^*?i^(i 2 
7. oM%-c*o. i'y3-y^-[47^'y;^^AS^ 

( E 2 - 1 ) 1 9 0 n m . ^r'/l/^MJi 9 

7. 0M:%. a^te^l:*(i9 6. 4ai:%. i-U^- 
yd-A-^fifil 7. 5MM%TS)'3!t. 

[0 178] 



BA 

ALMA 
CHP 

(2) i'yn-y^-f4T^'y;^^A^^7 7hsa^ft 

(G-6) 

fig* 

y rj - y ^ttr y /i- ( E 

SFS 

EDTA 

ol^^T-, >IixtJ.:JlTt0jS*&4 5'"CT'2[l#|i]:5^ttTiiJa 
L, iiSD*^7f*4> 3 0*rHW^M(tTa^^^TS 

fig* 

^^^y/PS^^^^l- (MMA) 
CHP 

( G - 6 ) c7)^%S^g{±2 0 0 nmT j)->^^„ 



70 
0.3 5 
0.16 

i3j;U^iatH-&ffii!t5'5P77^rJt, l^TcO^** 
[0 179] 

» (gP) 
220 

2-l)(|S|ff^*) 7 0 

0. 2 

0. 0025 
0.0 1 

(G-6) ^:lfz. 
[0 180] 

» (gP) 
30 
0. 1 

[0 1 8 1 ] -^rt. itf^ti/ci^y y/L- 

::f Al^^^5 7 bitS-^ftcSi^ ( G - 6 ) ff)3i'7)l=J a y 

izmtA)ii^'7^2m^Mi'Cim^-^fzcf)h. 
mtx^yyh ^m-^im^t^ ^^sm^ntz. 
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[0182] ( 3 ) Mit^'-mmmm'^mm: 

4^°UJS{tb-;P (^±^fi-^JK7 0 
■^yyh i^mi^mi^ ( G - 6 ) 

;c^>fL^cM^>V&fflV\ 7^^/yh»«5SJS&2 3°C*3 

^-T-2 0 0 ommmmLfzmi)iiz':i\^xhnmizL 
[01 84] tmme 

( 1 ) i/ U n-y^'KT^' U ( E ' 2 - 1 ) 

;b 0 tcr h 5x h ^ >^ ^ 7 y ^fflv 6 1 

|BItttLTi^U3-y^ttT^'y;P:fAS^ (E' 2- 

ttr^ ^jji^j^mi" ( E ' 2 - 1 ) 1 9 

5nm, >-U3-yrfA-t-l-»{±l 7. 6M%. 
-&»{±9 2. oai^^TSi'^^c. *^*^^^-7l^»(±, ^ 
ttM 6 so 4> CO i: irb^-Cffil- ^ i> fOT$) 1. . 

[0185] ( 2 ) ^-u a-y^ttr 

7 bSK^fre^ ( G ' - 6 ) c73S}S 

( E 2 - 1 ) m^h '0 {zi^ 'J a-y^^ttr^' y /1/3-A14 
^ ( E ' 2 - 1 ) ^fflv-i^ifai-fi^iftw 6 fc |5i»t LT 



[0 183] 

S (IE) 
100 

SO^'5|5 1 0 

2 
1 

0. 5 

i/u u/i.d'A^i/^^ 
(G- -6) ^ifflSL, .rfi>6^^>^i.i^*^x.;t, 
i/'J n-y^-ari? y/l/d'A^^^?^ 
(G' -6 ) <D^^m.=FW,t2 1 0 nmT'J)-55t„ 

[0186] ( 3 ) mf^=^mmm^c^mm 

y hSS-^^ftS^- ( G - 6 ) cr)fi}l^cr)ij^h D t U 3- 

y^^r 9 u 71- f yvv ^m^^mttf ( G ' - 
6 ) m-^iW\v^tzm)-\mmm e t m^z LTMtf 

^Yyhmmks.m^fz. ztii^m^imA^z^. 

[0 187]it!R^j7 

( 3 ) mith'-mmmmsmm 

y hft«-i^#**i^ ( G - 6 ) cnn-^crylHy ^1 IcmkcnT 
[0 188] 

im4] 



2000 s#HBSK^ 



[ 0 1 8 9 ] ife4 iz^^iitz^Mi}^^. mmsizm 

|>i^U3-y^-ft7^U/P:fA©1^ (E2-1) ^ffll,^ 
L T t i -5 T ^ ^>tLfc ^ U 3- y^M4 r ^ U ;p 

( E ' 2 - 1 ) (tmme ) ^rfiMor^ y;i/ 
d-Ammmmkmii:m^^fznT- (^^7) I'o 
h . msmm x mmm i^^mmzt i-m^t ifi 



[0190] ^ssM7-^i onkv^mms 

( 1 ) U 3-y^-[t7^ ^JJVdMm- ( E 2 - 2 ) - 
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